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Abstract. Dementia is an escalating problem which is estimated to affect 35.6 
million people worldwide.  In an environment which is becoming increasingly 
dependent on technology, the interaction needs of people living with dementia 
is being ignored by interface designers.  This paper aims to highlight the factors 
which should be considered when designing interfaces to be "dementia-
friendly".  The article draws on the limited previous research to suggest that in-
terfaces need to consider two main factors: personalisation (which includes both 
accessibility and usability) and user acceptance (including the experience pro-
duced by the interfaces and barriers to technology adoption). 
Keywords: Dementia; Interface Design; Personalisation; User Acceptance. 
1 Introduction 
The worldwide prevalence of dementia is rapidly increasing.  In 2012, the World 
Health Organisation estimated a figure of 35.6 million people worldwide living with 
the condition, a number which is expected to rise by 7.7 million each year [1].  In the 
UK, 1 in 3 people over the age of 65 will develop a form of dementia [2]. 
Dementia is the term used for a collection of conditions including Alzheimer's dis-
ease and Vascular dementia.  It is caused by damage to the brain, either due to dis-
eases or a series of strokes.  Alzheimer's disease is the most common form of demen-
tia, affecting between 60% and 70% of diagnosed cases [1]. However, there are many 
rarer causes of dementia.  Whilst each dementia-causing condition will have its own 
set of specific symptoms, people living with dementia will often experience short-
term memory loss, problems with communication and difficulties with concentration 
[3].   
The condition is progressive; therefore, the symptoms of dementia will get worse 
over time.  In addition, every person living with dementia will experience the condi-
tion in their own way.  This is dependent on a number of factors including (but not 
limited to): the type of dementia diagnosed, their personality, the medication pre-
scribed and the support network around them [4]. 
1.1 Importance of Technology 
Despite a lack of understanding and experience, previous research suggests older 
people are willing to utilise recent advances in technology, particularly when the de-
vice is considered beneficial [5].  In addition, research by Rosenberg et al. [6] sug-
gests that people with dementia are able to utilise well-known technologies at a com-
petent level. However, combining this reduced knowledge with interfaces that have 
been poorly designed and implemented can hinder the interaction and amplify pre-
existing feelings of technical isolation and inadequacy [7, 8]. 
Technology, with special emphasis on assistive technology, when applied in an ef-
fective manner has the potential to improve the quality of life for both the person 
living with dementia and their caregiver allowing users the possibility of remaining in 
their own home longer; thus reducing the cost of residential care [5, 9-12].  Further-
more providing the opportunity to access therapeutic interventions in the users own 
time would provide people living with dementia an increased feeling of independence 
and improved levels of satisfaction [13].  However, there is often a stigma attached to 
the use of assistive devices [14].  Therefore, care needs to be taken to ensure the assis-
tive device is appropriate for the needs of the person with dementia and mitigates any 
feelings of inadequacy.  Examples of assistive technology include devices to promote 
safer walking, telecare to ensure safety within the home environment and memory 
aids to compensate for a declining cognitive ability [9]. 
It is important to note, that when assistive technology is introduced it should aim to 
augment the daily caring activities, rather than replace them totally.  Whilst it is vital 
to find alternative methods to improve day-to-day life for both the person living with 
dementia and their caregiver, technology should not replace the vital human contact 
aspect of caring for someone [15].  
By not considering the interaction needs of people living with dementia, interface 
designers may be isolating their intended users and hence negating the potential effec-
tiveness of the developed technology.  This could lead to prospective users disregard-
ing a technology which could enhance their quality of life, enabling them to remain 
within the community and increase their safety. 
1.2 Objective 
Using secondary research in the form of a literature review, this paper aims to investi-
gate the factors which need to be considered when designing interfaces for people 
living with dementia.  By considering the interaction difficulties encountered due to 
dementia-related cognitive decline, designers can ensure technology is easily utilised 
by people living with the condition. 
2 Method 
In order to achieve the objectives of this paper, a literature search using the Discovery 
Service tool provided by the University of Portsmouth was conducted.  This tool al-
lowed the search of multiple library resources, including ScienceDirect, IEEE Xplore 
and the ACM Digital Library, to be explored simultaneously (for a full database list-
ing visit: http://www.port.ac.uk/library/infores/discovery/). 
Boolean logic was used to combine the keywords listed in table 1.  This allowed 
the search results to be narrowed and ensured each of the title, abstract and subject 
terms were investigated for the inclusion of all keyword combinations.  The Discov-
ery search engine provides the functionality to search within the full text of a publica-
tion.  However, in order to minimise the possible number of redundant results, it was 
decided not to utilise this functionality. 
All the searches were limited to articles which have been published between Janu-
ary 2008 and December 2013.  This ensured that only recent articles were obtained as 
part of the searching algorithm so as to only consider the most up-to-date knowledge 
and to obtain recommendations for the latest advances in technology, such as tablet 
computers. 
Table 1. Search Keywords, chosen for their relevance to the topic reviewed 
Dementia Interact* 
Comput* Technolog* 
"User experience" Experience 
Accessib* Usab* 
"Design considerations" "Design implications" 
Impair* Mobile 
"Human factor" "Human factors" 
HCI "Interface design" 
Tablet iPad 
Ubiquitous Pervasive 
Interface Accept* 
"User Acceptance" Personal* 
Ergonom* Adopt* 
 
After the initial searches had been completed, the inclusion criteria described in 
section 2.1 was applied based upon the publication abstract and the subsequent dupli-
cate articles removed.  
2.1 Inclusion Criteria 
The following inclusion criteria were applied to the abstracts of the articles found 
as a result of the initial searches: 
 Publications written in English 
 Articles published in Academic Journals, Conference Proceedings and Books 
 Publications where the focus is ensuring interfaces are suitable for people living 
with dementia (including accessibility, usability, user experience and user accep-
tance theory) 
─ Articles focusing on the technology rather than the design have been excluded 
from this current study, but have been reserved for future research. 
3 Results 
The results of this study showed that in the last six years minimal research has been 
carried out into the interaction needs of people living with dementia.  The diagram in 
figure 1 shows the process carried out in order to reduce the number of possible arti-
cles from 1670 publications after the initial search to just 16 relevant studies. 
 
 
Fig. 1. Flowchart showing the process used to narrow the total number of articles.  
The initial searches yielded a total number of 1670 potential articles which could 
be relevant to the current study.  The application of the inclusion criteria (described in 
the previous section) to the article abstracts reduced the number of publications to 
104. Table 2 shows the total number of results for each search term together with the 
number of potentially useful results. 
  
Table 2. Search Results 
Search Terms 
Total 
Number 
of Results 
Useful 
Results 
dementia AND interact* AND technolog* 71 3 
dementia AND interact* AND comput* 78 5 
dementia AND “user experience” 0 0 
dementia AND experience AND comput* 44 2 
dementia AND experience AND technolog* 71 5 
dementia AND accessib* AND comput* 21 3 
dementia AND accessib* AND technolog* 24 2 
dementia AND usab* AND comput* 17 6 
dementia AND usab* AND technolog* 19 3 
dementia AND “design considerations” 4 0 
dementia AND “design implications” 0 0 
dementia AND impair* AND technolog* 189 5 
dementia AND impair* AND comput* 451 9 
dementia AND mobile 96 4 
dementia AND (“human factor” OR "human factors") 12 0 
dementia AND hci 6 1 
dementia AND “interface design” 1 1 
dementia AND tablet AND comput* 4 1 
dementia AND tablet AND technolo* 4 1 
dementia AND iPad 6 0 
dementia AND ubiquitous AND comput* 5 0 
dementia AND ubiquitous AND technolog* 3 1 
dementia AND pervasive AND comput* 9 3 
dementia AND pervasive AND technolog* 5 3 
dementia AND interface AND comput* 64 9 
dementia AND interface AND technolog* 20 5 
dementia AND accept* AND technol* 48 3 
dementia AND accept* AND comput* 46 3 
dementia AND “user acceptance” 3 1 
dementia AND person* AND technolog* 55 4 
dementia AND person* AND comput* 64 6 
dementia AND interact* AND person* 159 2 
dementia AND interface AND person* 23 3 
dementia AND ergonom* AND technolog* 2 1 
dementia AND ergonom* AND comput* 6 3 
dementia AND adopt* AND technolog* 31 5 
dementia AND adopt* AND comput* 9 1 
 
Once the inclusion criteria had been applied, the duplicate articles were removed to 
produce a final list of 44 articles to be further investigated.  These articles were read 
to ensure they were applicable to the current study at which point 15 articles were 
excluded. 
The final number of articles suitable for inclusion in this study was 16. 
4 Discussion of Relevant Articles 
In previous research, when designing interfaces three main factors were considered: 
accessibility, usability and user experience [16].  However, when designing for people 
living with dementia, two main ideas need to be considered holistically: personalisa-
tion and user acceptance, as shown by figure 2. 
 
Fig. 2. Diagram to show the factors involved in interface design. 
4.1 Personalisation 
The concept of personalisation involves the adaption of the user interface in order to 
specifically meet the needs of the user.  In this sense, personalisation would include 
features to ensure the interaction was both accessible and usable.  Personalisation 
would be an ideal solution to catering for a wide variety of needs within a single 
group of users, making the technique appropriate for use with people living with de-
mentia at all stages of the condition's progression [13]. 
A diagnosis of dementia does not automatically imply the person is unable to util-
ise technology to its full potential.  Every person in different and should be treated as 
such.  Any perceived interaction difficulties should be assessed on a case by case 
basis rather than making generalised assumptions about the state of a person's cogni-
tive ability [6, 17]. 
The amount of personalisation an interface requires is a delicate process.  Just like 
a human caregiver, it is important to ensure the right amount of support is provided in 
a timely manner.  Both the system and the caregiver must provide the appropriate 
amount of assistance to empower the person living with dementia to complete the task 
without deskilling taking place [18].  As the person living with dementia's cognitive 
ability declines, the amount of support which is required from the system will in-
crease.  This leads to the requirement for the personalisation to be dynamic, and as 
such be able to adjust to the changing needs of the user over time [18]. 
In addition, the process of personalisation should tailor the interface to provide the 
necessary support to compensate for a person with dementia's declining abilities 
whilst maintaining the abilities which currently remain intact [5].  However, care 
needs to be taken that the interface is not simplified to a level which could patronise 
the person with dementia [10, 19].  Mihailidis et al. [13] argue that the interface 
should "start users with the most minimal possible starting point appropriate for their 
current level of abilities", reducing the likelihood of feeling overwhelmed.  Rosenberg 
et al.'s study [5] showed that one concern of caregivers is that technology would be 
simplified to such an extent that it would "weaken a person's own abilities".  By em-
ploying Mihailidis et al.'s approach to personalisation, the concerns of the caregivers 
would be allieviated. 
The major downfall with the current user interface guidelines provided by the W3C 
WAI is the lack of flexibility and their apparent "one-size-fits-all" approach to design.  
The variability in the effects of dementia means that this approach to interface design 
will not work for this demographic.  Flexibility is perceived as a crucial design re-
quirement [5, 15] to ensure the interface is appropriate for the user, but could in turn 
become a hindrance should the person living with dementia be able to manually 
change the settings [5]. 
4.2 User Acceptance 
User acceptance can be considered a critical success factor for projects to implement 
assistive technologies [18].  This concept can be split into two sections: user experi-
ence and technology adoption.  These two aspects are inherently linked. If the inter-
face does not provide a pleasurable interaction experience, the user will be less in-
clined to maintain usage.  An engaging interaction experience will encourage users to 
adopt novel technologies, which could lead to acceptance of the device into everyday 
usage. 
People living with dementia and their caregivers are more likely to adopt a novel 
technology if they perceive a need requiring support [5, 17, 20].  This increased inter-
est remains regardless of whether the users encountered difficulties which required 
further explanations from supervisors [20].  However, Rosenberg et al. [5] are keen to 
point out that the potential users still need to experience the current need for the tech-
nology.  In addition, the technology would need to seamlessly integrate within the 
person with dementia and their caregiver's existing habits [5, 15]. 
Previous experience of computing is also an important consideration for user ac-
ceptance.  Research by deSant'Anna et al. [21] suggests that older users are reluctant 
to make use of IT through fear of causing irreparable damage to the system.  This 
anxiety could jeopardise the effective use of the technology, negating its possible 
benefits [21].  In addition, the cognitive decline associated with dementia could di-
minish the person's ability to learn and retain the information required to operate the 
technology.  This effect is enhanced when follow-ups and supported practice sessions 
are not implemented, increasing the likelihood of the technology being abandoned, 
despite an on-going need for continued use [22]. 
Both Aloulou et al. [18] and Starkhammar & Nygard [22] argue that acceptance 
would be lower for people in the earlier stages of the dementia progression, when the 
perceived need is lower and higher in people whose abilities have significantly de-
clined.  Whilst people with a higher cognitive ability would find learning new inter-
faces easier, they may believe that they have no requirement for the system and there-
fore, may find the system (and the suggestion of implementation) both patronising 
and stigmatizing [10]. 
Self image plays an important part in the adoption and acceptance of assistive 
technology [5, 17].  Karlsson et al. [17] found that people with dementia utilised the 
devices in a fashion which complemented their own self images.  If the use of the 
device did not fit in with their preconceived image they lost interest in using the tech-
nology.   
Another important factor to consider when discussing technology adoption for 
people living with dementia is the influence of their caregivers.  Research conducted 
by Karlsson et al. [17] suggests that spousal support for the integration of technology 
has an important influence over the person living with dementia's acceptance of novel 
devices.  Whilst research carried out by both Hwang et al. [15] and McKenzie et al. 
[12] suggests that whilst caregivers are supportive of new technology aimed at reduc-
ing the burden of caring, they are reluctant to adjust their responsibility to the mainte-
nance of the new systems.  In addition, caregivers are reluctant to provide support for 
new technologies which were either inconvenient or gave their home an "institu-
tional" feel [12].  By avoiding assistive technologies which have an institutional look, 
the caregivers may be helping the person with dementia to maintain their own self-
image and esteem. 
5 Conclusion 
In the last six years (January 2008 - December 2013) there has been minimal research 
focusing exclusively on ensuring interfaces are dementia-friendly.  With the increas-
ing number of people being diagnosed with the condition, this is a surprising conclu-
sion.  The increased prevalence of technology has the potential to provide multiple 
benefits, including enhanced independence and delaying the need for residential care.  
However, if the interfaces are not conducive to use by people living with dementia, 
the users may not be able to utilise assistive technologies to their full potential. 
The research does, however, suggests that considering both personalisation and 
user acceptance is required to make an interface dementia-friendly.  Due to the di-
verse nature of dementia, personalisation is particularly important for this demo-
graphic.  By ensuring the interface adapts to the individual user's current circum-
stances, the interface would increase the accessibility and usability of the application.  
In addition, a dynamically adapting interface will allow the users to continue utilising 
the technology despite facing a progressive decline in their cognitive ability. 
5.1 Limitations 
This study has a number of limitations which will be addressed in future research. 
Firstly, this study only includes papers which have been published in the last six 
years, between January 2008 and December 2013.  As such, it will not include rele-
vant papers which have been published in the preceding years.  By including these 
articles increased awareness of the problems associated with utilising technology 
whilst living with the symptoms of dementia could be sought. 
Secondly, people living with dementia also experience the natural effects of ageing 
[16].  Through the exclusion of articles which do not relate to dementia directly, this 
study has neglected to investigate important factors related to ageing which will also 
affect interaction with technology.  The inclusion of research focused on the effects of 
ageing will serve to enhance the knowledge of impairments experienced by people 
living with a dementia diagnosis. 
Finally, this study only included research where interaction with technology by 
people living with dementia is the main focus of the article.  However, there are some 
studies where the main focus is on the use of technology and the design implications 
only briefly discussed.  Through the inclusion of these studies, additional insights into 
interaction needs could be incorporated.   
5.2 Future Research 
The overall aim of the research, which includes this study, is to develop a set of 
guidelines with the goal of aiding interface designers to make interaction with tech-
nology dementia-friendly.  This will allow the researchers to develop a smart applica-
tion designed to be utilised by people living with dementia and their caregivers.  The 
adherence to the developed set of guidelines will aim to ensure the application can be 
used to its full potential. 
Further relevant articles, which are outside the January 2008 to December 2013 
publication date range will be obtained through the reference harvesting (or snowball-
ing) technique.  This will ensure that earlier research will be included within the de-
veloped guidelines.  As part of this process, additional relevant search terms will be 
added to the list of keywords. 
Finally, additional searches of the literature will be conducted to include additional 
keywords such as: older, elderly ageing and aged.  These searches will inform the 
guidelines and allow them to take into account the natural effects of ageing.  In addi-
tion, considering the interface needs of older people will aid interaction with the de-
veloped smart application for the caregiver of the person living with dementia. 
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